This study reports the development and preliminary validation of an instrument to measure geriatrics knowledge of primary care residents. A 23-item test was developed using questions selected from the American Geriatrics Society's Geriatrics Review Syllabus. Ninety-six internal medicine and family practice residents, 14 geriatrics fellows, and 11 geriatrics faculty members participated in the study. Findings support the reliability (Cronbach's ~ = 0.66) and validity (content and "known groups") of this short test. Predictive validity and sensitivity of the test to changes in knowledge will have to be further explored as residents progress through their training.
A s primary care residency programs increasingly in corporate geriatrics into their training, it will be important to document their effectiveness. One of the difficulties in evaluating residency programs is lack of instruments that are geared to the level of geriatrics knowledge in residency training. Although Palmore's Facts on Aging Quiz series 1-s is the most frequently used instru ment for measuring knowledge about aging, the instrument is not designed to measure clinical knowledge of geriatric patient care, and its psychometric properties have been questioned. 6, 7 In this study, we developed an instrument that measures geriatric content knowledge, and conducted validity assessments to assess the appropriateness of using the instrument to evaluate residency progrmiks and to help identify specific geriatrics educational needs of residents.
METHODS

Instrument Development
The test was designed to span content knowledge relevant to different practice settings and a variety of geriat ric content areas, and to be brief enough for practical administration to physicimls-in-training. We also recognized that different dimensions of geriatrics knowledge (e.g., knowledge of clinical syndromes vs knowledge of social support) may exist, but that such dimensions would probably not be adequately discriminated in a brief in strument; hence, we conceptualized the test as measuring general geriatrics knowledge.
Thirty three questions that were appropriate to the level of residency training were selected by five geriatrics faculty from 355 items included in the American Geriatrics Society (AGS) Geriatrics Review Syllabus (GRS) se ries, s,s with permission of the AGS. Most of the questions were case-oriented questions about medical assessment or management.
The 33-item test was then administered to UCLA interual medicine family practice residents, geriatrics faculty, and fellows of the VA UCLA Geriatric Medicine Fel lowship Program. On the basis of psychometric analyses, a final set of 23 items was selected. The criteria used for eliminating the 10 questions were (1) low item correlation with the total score of the remaining items, (2) poor item discriminatory power among groups as indicated by the percentage of correct responses made by each group, and (3) poor item construction or extremely difficult items as inferred from poor item performance of the faculty and GRS participants.
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Analysis
To evaluate the psychometric properties of the test, reliability was estimated by Cronbach's coefficient a lO floor and ceiling effects were determined, known groups validity 11 was assessed by analyses of variance, and two tailed pail-wise t tests were performed for individual group comparisons. Pearson correlation coefficients were calcu lated to compare the performance of individual items with the total score of the remaining items and to compare the percentages of correct item responses of study partici pants and of GRS subscribers using data provided by the JGIM Vohmte 12, July t997 451
AGS. Finally, analysis of variance was performed to eom pare scores of residents with different degrees of interest in geriatrics as a career. We hypothesized that with pro gressive training and interest in geriatrics, knowledge scores would be higher.
RESU LTS
The response rate in all groups was 100%. A total of 121 subjects participated in the study, including 72 inter nal medicine residents (postgraduate year-1 [PGY-1] 30, PGY 2 = 25, PGY 3 = 17), 24 family practice resi dents (8 in each year of the residency), 14 geriatrics fel lows, and 11 geriatrics faculty members. Seventy-three respondents (60%) were men and 48 (40%) were women.
The majority (57%) of the respondents who gave their ra cial identity (n 106) were whites, 37% were Asiml Americans, and the remaining were Hispanic_Americans (5%) and African_Americans (2%).
The Cronbach's coefficient ~ of the 23-item test was 0.66. Only one faculty member obtained a perfect score (ceiling), while no one failed all items (floor). The correlation between the percentage of correct mlswers made by the study respondents and those made by the GRS participants was 0.64 (/9 = .001). The percentage of correct responses for each item ranged from 0.17 to 0.82 (median 0.56), mid the correlation of each item with the total score of the re maining items ranged from 0.12 to 0.50 (median = 0.22).
Mean scores (Table 1) increased with the level of training (p = .0001). Faculty scored higher than each trainee group, PGY 3 residents and geriatric fellows scored equally well, and the metal score for PGY-3 residents was higher than the score for PGY 1 residents. No significant differences were found between resi dent groups identified by specialty (internal medicine vs family practice), gender, race, or age. Ninety three resi dents responded to the question about their interest in selecting geriatrics as their profession. Among them, 20% (n = 19) expressed being "very interested" or "somewhat interested," 36% (n = 33) "uncertain," and 44% (n = 41) "not interested" or having "no interest at all." There was a small but significant (/9 = .039) difference in knowledge scores among these three groups, with mean scores of 11.00, 10.45, mid 12.02, respectively.
DISCUSSION
The ability of residency programs to document the ef fectiveness of efforts to increase geriatrics training will provide credibility and may facilitate dissemination of successful educational methods. Such documentation re quires that reliable and valid evaluation instruments be available. The 23-item knowledge test described in this study meets many of the criteria for reliability and valid ity. It showed no floor or ceiling effects as a whole or on any individual item among physician trainees. The average score of residents and fellows was approximately 11, a desirable mean l: indicating substantial room for im provement. The test also demonstrated acceptable reliability for research purposes or for group comparisons.l:
The validity of this instrument is supported by high corre lation of scores between the study participmlts and AGS GRS participants and the higher scores with increasing levels of geriatrics training (known groups validity), n We observed two unexpected findings. First, the mean score of the fellows was not substantially higher than that of the resident groups. This may be explained in part by the previous training and background of these trainees. The majority (64%) of the participating fellows were international medical graduates, whereas 96% of the residents received training in U.S. medical schools. Second, residents expressing no interest in choosing geriat rics as a career scored higher than those who were uneer tain or interested. This finding may indicate that some of the brightest and most knowledgeable residents have learned basic principles of geriatrics but have little interest in pursuing the discipline as a career. Although this explanation of findings is plausible, further research will have to determine whether this finding is, in fact, evidence against the validity of the instrument.
Despite the potential usefulness of this knowledge test, some limitations should be recognized. First, this was a single-site validation study, and performance of the instrument may vary at other institutions. Second, the in In summary, this study supports the reliability and validity of a short test of geriatrics knowledge designed for medical residents. The sensitivity of the test to changes in knowledge after training will have to be determined later as the residents progress through their education,
